Diode-pumped neodymium:yttrium aluminum garnet laser effects on the visceral pleura in an ex vivo porcine lung model†.
Resection of tumour spread on a very thin visceral pleura might be challenging, and collateral damage to the lung parenchyma might occur. We aimed to develop an operative technique, which might facilitate the parenchyma-sparing destruction of the visceral pleura. This experimental work investigated the effects of a neodymium:yttrium aluminum garnet (Nd:YAG) laser on the visceral pleura in an ex vivo porcine lung model. We used a diode-pumped Nd:YAG laser (Limax® 120, KLS Martin, Tuttlingen, Germany) to investigate the effects on the visceral pleural in 20 porcine lungs. The laser was applied on a standardized length in 4 different settings: Group I (80 W, 6 s), Group II (80 W, 12 s), Group III (120 W, 6 s) and Group IV (120 W, 12 s). All specimens were analysed histologically. The mean thickness of the visceral pleura was 81 ± 10 μm. Increasing power levels and longer application duration resulted in significantly enhanced laser destruction effects. The mean depths of the carbonization zone were 142 ± 42 µm, 378 ± 137 µm, 607 ± 155 µm and 1371 ± 271 μm for Groups I-IV, respectively (P < 0.001). The ratio of carbonization zone to pleural thickness was measured for each section (C/P ratio) to quantify the thermal effects. The corresponding C/P ratio for Groups I-IV were 1.72 ± 0.55, 4.98 ± 1.96, 7.11 ± 1.61 and 17.35 ± 4.35, respectively (P < 0.001). Our study showed that increasing power levels and application duration of the laser lead to a significantly increased carbonization and destruction zones. Further in vivo human studies should evaluate the feasibility of laser application for a potential translational relevance for human use.